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DETAILED ACTION 

Claim Objections 

1 . Claims 1 and 13 are objected to because of the following informalities: On Line 

2, remove the word "and" and add a comma V after "vessel-like member"; On Line 5, 
remove period "." after the word "which". Appropriate correction is required. 

2. Claim 4 is objected to because of the following informalities: On Line 4 of Claim 
5, remove the hyphen "-" after the words "elliptic", "triangle", and "square"; and replace 
the word "and" on Line 5 with "or". 

3. Claim 5 is objected to because of the following informalities: typo "arid/or", 
replace with "and/or" and replace the word "and" on Line 4 with " or" . Appropriate 
correction is required. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

5. Claims 1-4, 6, 7, 13, 14, 16, and 19 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Arto Edward Papzian ( Papzian - GB 2 103 229 A). 

Regarding Claim 1 , Papzian reference discloses a reactor and/or mixing vessel 
comprising at least 

an outer in a direction extending vessel-like member (Figure 1, numeral 1), 
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an inner in the direction extending member arranged within the outer member, at 
least one of which is adapted for rotation with respect to the other member, the direction 
being the rotation axis, and at least one of which has a cross-section at least nearly 
perpendicular to the rotation axis of non- circular shape in such a way that the gap 
between the inner and the outer members is of non-constant width therebetween in 
circumferential direction (Figures 1&2, numeral 3 and Page 2, Lines 20-42), and 

at least one inlet for introduction of fluid and at least one outlet for discharging 
fluid in and out of the reactor and/or mixing vessel (Figure 1, numerals 10 and 13). 

Regarding Claim 2, Papzian reference discloses the reactor and/or mixing vessel 
according to claim 1 , wherein the outer member is a cylinder having a cross-section of 
circular shape and the inner member does have a cross-section of non-circular shape 
(Figure 2, numerals 1 -outer member and 3 - inner member). 

Regarding Claim 3, Papzian reference discloses the reactor and/or mixing vessel 
according to claim 1 , whereinjhe inner member is adapted for rotation with respect to 
the outer member (Page 2, Lines 20-42). 

Regarding Claim 4, Papzian reference discloses the reactor and/or mixing vessel 
according to claim 1 , wherein the at least one member having a cross-section of non- 
circular shape-has a shape selected from the group consisting of an elliptic, a triangle, a 
square and a polygon-like shape, said shape having rounded off edges (Figure 2, 
numeral 3 - hexagonal and Page 2, Lines 14-19 - smooth edges). 
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Regarding Claim 6, Papzian reference discloses the reactor and/or mixing vessel 
according to claim 1 , wherein both members are adapted for rotation in opposite 
direction (Page 1, Lines 29-37 and 49-53). 

Regarding Claim 7, Papzian reference discloses the reactor and/or mixing vessel 
according to claim 1 , wherein the two members are arranged concentrically (Figure 2). 

Regarding Claim 13, Papzian reference discloses a process for reacting and/or 
mixing of at least one fluid component within a reactor reacted and/or mixing vessel 
(Abstract) comprising at least 

an outer in a direction extending vessel-like member (Figure 1, numeral 1), 

an inner in the direction extending member arranged within the outer member, at 
least one of which is adapted for rotation with respect to the other member, the direction 
being the rotation axis, and at least one of which has a cross-section at least nearly 
perpendicular to the rotation axis of non- circular shape in such a way that the gap 
between the inner and the outer members is of non-constant width therebetween in 
circumferential direction (Figures 1&2, numeral 3 and Page 2, Lines 20-42), and 

at least one inlet for introduction of fluid and at least one outlet for discharging 
fluid in and out of the reactor and/or mixing vessel, said process comprising mixing or 
reacting a fluid within a gap between said outer and said inner member, at least one of 
which is of a cross-section of non- circular shape so that the gap width at a fixed 
position varies with the rotation of at least one of the two members (Figure 1, numerals 
10 and 13 and Figure 2, numerals 1 and 3). 
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Regarding Claim 14, Papzian reference discloses the process according to claim 
13, including rotating at least one of the members to generate a substantially narrow 
distribution of energy dissipation rate is for creating a substantially homogenous flow 
environment (Page 1, Lines 81-89). 

Regarding Claim 16, Papzian reference discloses the process according to claim 
13, wherein said mixing or reacting a fluid executes a single or multiple phase reaction 
or a mixing process mixing components (Abstract). 

Regarding Claim 19, Papzian reference discloses the process according to claim 
13, wherein said mixing or reacting a fluid executes a granulation and/or coagulation 
process of particles including granulating said particles dispersed in a fluid in said 
reactor and/or mixing vessel serving as a granulator or coagulator (Abstract). 
6. Claims 1-5, 7, 9, 10, 13, 14, 16, and 19 rejected under 35 U.S.C. 102(b) as being 
anticipated by M.G. Huntington (Huntington - US Patent No. 3,396,103). 

Regarding Claim 1 , Huntington reference discloses a reactor and/or mixing 
vessel comprising at least 

an outer in a direction extending vessel-like member (Figures 1&2, numeral 58), 

an inner in the direction extending member arranged within the outer member, at 
least one of which is adapted for rotation with respect to the other member, the direction 
being the rotation axis, and at least one of which has a cross-section at least nearly 
perpendicular to the rotation axis of non- circular shape in such a way that the gap 
between the inner and the outer members is of non-constant width therebetween in 
circumferential direction (Figure 2, numerals 36, 38), and 
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at least one inlet for introduction of fluid and at least one outlet for discharging 
fluid in and out of the reactor and/or mixing vessel (Figure 1). 

Regarding Claim 2, Huntington reference discloses the reactor and/or mixing 
vessel according to claim 1 , wherein the outer member is a cylinder having a cross- 
section of circular shape and the inner member does have a cross-section of non- 
circular shape (Figure 2, numerals 58 - outer member and 36 and 38 - inner 
members). 

Regarding Claim 3, Huntington reference discloses the reactor and/or mixing 
vessel according to claim 1 , whereinjhe inner member is adapted for rotation with 
respect to the outer member (Figure 1 and Abstract). 

Regarding Claim 4, Huntington reference discloses the reactor and/or mixing 
vessel according to claim 1 , wherein the at least one member having a cross-section of 
non-circular shape-has a shape selected from the group consisting of an elliptic, a 
triangle, a square and a polygon-like shape, said shape having rounded off edges 
(Figure 2, numerals 36 and 38 - octagonal and Figure 3, numeral 211). 

Regarding Claim 5, Huntington reference discloses the reactor and/or mixing 
vessel according to claim 1 , wherein at least one of the two members has at least one 
of a wave-like shape longitudinally extending grooves, or perforations (Figure 2, 
numerals 36 & 38 - perforations). 

Regarding Claim 7, Huntington reference discloses the reactor and/or mixing 
vessel according to claim 1 , wherein the two members are arranged concentrically 
(Figures 1&2). 
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Regarding Claim 9, Huntington reference discloses the reactor and/or mixing 
vessel according to claim 1 , wherein at least one member has a wall which is at least 
partially permeable for fluid exchange of at least one component between inside and 
outside the reactor and/or mixing vessel (Figure 2, numerals 32 and 34). 

Regarding Claim 10, Huntington reference discloses the reactor and/or mixing 
vessel according to claim 1 , wherein at least one member has a permeable for filtration 
at least one component from the reaction mixture in the reactor and/or mixing vessel 
(Abstract and Figure 2, numerals 24 and 26 - osmotic membranes). 

Regarding Claim 13, Huntington reference discloses a process for reacting 
and/or mixing of at least one fluid component within a reactor reacted and/or mixing 
vessel (Abstract) comprising at least 

an outer in a direction extending vessel-like member (Figures 1&2, numeral 58), 

an inner in the direction extending member arranged within the outer member, at 
least one of which is adapted for rotation with respect to the other member, the direction 
being the rotation axis, and at least one of which has a cross-section at least nearly 
perpendicular to the rotation axis of non- circular shape in such a way that the gap 
between the inner and the outer members is of non-constant width therebetween in 
circumferential direction (Figure 2, numerals 36, 38), and 

at least one inlet for introduction of fluid and at least one outlet for discharging 
fluid in and out of the reactor and/or mixing vessel, said process comprising mixing or 
reacting a fluid within a gap between said outer and said inner member, at least one of 
which is of a cross-section of non- circular shape so that the gap width at a fixed 
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position varies with the rotation of at least one of the two members (Abstract and 
Figure 1). 

Regarding Claim 14, Huntington reference discloses the process according to 
claim 13, including rotating at least one of the members to generate a substantially 
narrow distribution of energy dissipation rate is for creating a substantially homogenous 
flow environment (Abstract). 

Regarding Claim 16, Huntington reference discloses the process according to 
claim 13, wherein said mixing or reacting a fluid executes a single or multiple phase 
reaction or a mixing process mixing components (Abstract and Column 4, Lines 14- 
38). 

Regarding Claim 19, Huntington reference discloses the process according to 
claim 13, wherein said mixing or reacting a fluid executes a granulation and/or 
coagulation process of particles including granulating said particles dispersed in a fluid 
in said reactor and/or mixing vessel serving as a granulator or coagulator (Abstract). 
7. Claims 1-4, 8, 13, 14, 16, 17, and 19 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Jean Marie Massoubre (Massoubre - US Patent No. 3,396,103). 

Regarding Claim 1, Massoubre reference discloses a reactor and/or mixing 
vessel comprising at least 

an outer in a direction extending vessel-like member (Figures 1&3, numeral 11), 

an inner in the direction extending member arranged within the outer member, at 
least one of which is adapted for rotation with respect to the other member, the direction 
being the rotation axis, and at least one of which has a cross-section at least nearly 
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perpendicular to the rotation axis of non- circular shape in such a way that the gap 
between the inner and the outer members is of non-constant width therebetween in 
circumferential direction (Figure 3, numerals 36 and 37), and 

at least one inlet for introduction of fluid and at least one outlet for discharging 
fluid in and out of the reactor and/or mixing vessel (Figure 1, numerals 38 - inlet and 
39 -outlet). 

Regarding Claim 2, Massoubre reference discloses the reactor and/or mixing 
vessel according to claim 1 , wherein the outer member is a cylinder having a cross- 
section of circular shape and the inner member does have a cross-section of non- 
circular shape (Figure 3, numerals - 11 - outer member and 36 and 37 - inner 
members). 

Regarding Claim 3, Massoubre reference discloses the reactor and/or mixing 
vessel according to claim 1 , whereinjhe inner member is adapted for rotation with 
respect to the outer member (Abstract). 

Regarding Claim 4, Massoubre reference discloses the reactor and/or mixing 
vessel according to claim 1 , wherein the at least one member having a cross-section of 
non-circular shape-has a shape selected from the group consisting of an elliptic, a 
triangle, a square and a polygon-like shape, said shape having rounded off edges 
(Figure 3, numeral 36 and 37 - oval). 

Regarding Claim 8, Massoubre reference discloses the reactor and/or mixing 
vessel according to claim 1, wherein the two members are arranged eccentrically 
(Figure 3 and Abstract). 
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Regarding Claim 13, Massoubre reference discloses the process for reacting 
and/or mixing of at least one fluid component within a reactor reacted and/or mixing 
vessel comprising at least 

an outer in a direction extending vessel-like member (Figures 1&3, numeral 11), 

an inner in the direction extending member arranged within the outer member, at 
least one of which is adapted for rotation with respect to the other member, the direction 
being the rotation axis, and at least one of which has a cross-section at least nearly 
perpendicular to the rotation axis of non- circular shape in such a way that the gap 
between the inner and the outer members is of non-constant width therebetween in 
circumferential direction (Figure 3, numerals 36 and 37), and 

at least one inlet for introduction of fluid and at least one outlet for discharging 
fluid in and out of the reactor and/or mixing vessel, said process comprising mixing or 
reacting a fluid within a gap between said outer and said inner member, at least one of 
which is of a cross-section of non- circular shape so that the gap width at a fixed 
position varies with the rotation of at least one of the two members (Figure 1, numeral 
38 - inlet and 39 - outlet and Column 1, Lines 50-67). 

Regarding Claim 14, Massoubre reference discloses the process according to 
claim 13, including rotating at least one of the members to generate a substantially 
narrow distribution of energy dissipation rate is for creating a substantially homogenous 
flow environment (Column 1, Lines 50-55). 
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Regarding Claim 16, Massoubre reference discloses the process according to 
claim 13, wherein said mixing or reacting a fluid executes a single or multiple phase 
reaction or a mixing process mixing components (Column 1, Lines 50-55). 

Regarding Claim 17, Massoubre reference discloses the process according to 
claim 13, wherein said mixing or reacting a fluid executes polymerization or 
copolymerization process of monomers and/or oligomers within a reactor (Abstract). 

Regarding Claim 19, Massoubre reference discloses the process according to 
claim 13, wherein said mixing or reacting a fluid executes a granulation and/or 
coagulation process of particles including granulating said particles dispersed in a fluid 
in said reactor and/or mixing vessel serving as a granulator or coagulator (Column 1, 
Lines 24-28). 

Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

9. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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10. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

1 1 . Claims 1 1 and 1 2 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Arto Edward Papzian ( Papzian - GB 2 103 229 A), M.G. Huntington 
(Huntington - US Patent No. 3,396,103) or Jean Marie Massoubre (Massoubre - US 
Patent No. 3,396,103) 

Regarding Claim 1 1 , Papzian, Huntington or Massoubre reference discloses the 
reactor and/or mixing vessel according to claim 1 except for the ratio of width of the 
largest gap to the smallest gap within the range of 1 .2 to 3. It would have been obvious 
to one having ordinary skill in the art at the time the invention was made to use the 
claimed ratio or width of the largest gap to the smallest gap, since it has been held that 
where the general conditions of a claim are disclosed in the prior art, discovering the 
optimum or workable ranges involves only routine skill in the art. In re Alter, 1 05 
USPQ 233. 

Regarding Claim 12, Papzian, Huntington or Massoubre reference discloses the 
reactor and/or mixing vessel according to claim 1, wherein the ratio between the 
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average diameter of the outer member to the smallest gap width between the two 
members is within the range of 5 to 20. It would have been obvious to one having 
ordinary skill in the art at the time the invention was made to use the claimed ratio 
between the average diameter of the outer member to the smallest gap width between 
the two members, since it has been held that where the general conditions of a claim 
are disclosed in the prior art, discovering the optimum or workable ranges involves only 
routine skill in the art. In re Aller, 1 05 USPQ 233. 

12. Claims 15 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over M.G. Huntington (Huntington - US Patent No. 3,396,103) in view of Shmidt et 
al. (US Patent No. 4,911,847). 

Regarding Claims 15 and 18, Huntington reference discloses the process 
according to claim 13 except for said fluid includes components which are used to carry 
out biochemical or bioreactions within the reactor and/or mixing vessel or said mixing or 
reacting a fluid executes a biochemical or bioreaction of at least one biochemical 
component within a reactor. Shmidt et al. reference discloses a process for filtering out 
the bacteria used a reverse osmosis desalination system such as the apparatus of 
Huntington (Column 2, Lines 20-68). It would have been obvious to one having 
ordinary skill in the art at the time the invention was made to operate the process of 
Huntington for carrying out biochemical or bioreactions since it was known in the art to 
use a reverse osmosis desalination system such as the apparatus of Huntington for 
filtering out the bacteria. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to HUY-TRAM NGUYEN whose telephone number is 
(571 )270-31 67. The examiner can normally be reached on MON- THURS: 6:30 AM - 
5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Walter Griffin can be reached on 571-272-1447. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Huy-Tram Nguyen/ 
Examiner, Art Unit 1774 



